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In This IssueThe Short Telomere Catches the Early Telomerase
PAGE 1051
Telomeres, the protecting ends of chromosomes, are maintained by telomerase. The action of telomerase is regulated by the telomeric
complex to maintain a stable number of telomeric repeats, resulting in unchanging average telomere length. To investigate how telomerase
regulation is achieved, Shore and Bianchi have generated yeast strains carrying a single short telomere, which is a preferred substrate for
telomerase. They found that the shortened telomere is replicated early in S phase, unlike normal-length telomeres, due to the early firing of
origins of DNA replication in subtelomeric regions, and that early replication of the telomere feeds back positively on telomerase activity.
H3K4 Demethylation in Development and Disease
PAGE 1063 and PAGE 1077
Two papers in this issue characterize members of the JARID1 family as histone demethylases. Christensen and colleagues demonstrate
that the JARID1 family is specific for tri- and dimethylated lysine 4 on histone 3, epigenetic marks that are linked to transcriptional active
areas and oncogenesis. The activity of the JARID1 enzymes causes transcriptional repression of affected genes and reveals a highly
dynamic modulation of H3 lysine 4 di- and trimethylation that is essential for development in C. elegans. Iwase et al. show that the X-linked
mental retardation (XLMR) JARID1 family geneSMCX reversed H3K4me3 to di- andmonomethylated products. SMCX bound H3K9me3 via
its N-terminal PHD finger, which may help coordinate H3K4 demethylation and H3K9 methylation in transcriptional repression. Several
XLMR patient point mutations reduced SMCX demethylase activity or binding to H3K9me3 peptides, and in vivo and cellular studies
suggest a role for SMCX in neuronal survival and dendritic development. The papers thus identify a family of H3K4me3 demethylases
important in development and disease.
Transposon Mobility Shut down by a Piwi
PAGE 1089
Tight control of mobile genetic elements is essential for genome stability, for maintaining fertility, and for speciation. Here Brennecke et al.
study Drosophila, where transposon suppression in the germline relies on Piwi-interacting RNAs (piRNAs) acting in concert with the three
Drosophila Piwi proteins, Piwi, Aubergine, and Ago3.Drosophila piRNAs are largely derived from discrete genomic loci that serve asmaster
regulators of transposon activity and that are themselves composed of large collections of defective transposon fragments. These hetero-
chromatin-derived piRNAs interact with potentially active, euchromatic transposons to form an adaptive system for transposon control.
Roles of MicroRNP Components ARE Expanded
PAGE 1105
TNFa is a secreted cytokine important for inflammatory disorders, tumors, and differentiation. Its
mRNA bears a classical AU-rich element (ARE), a conserved, regulatory sequence that is thought
to control mRNA stability. Vasudevan and Steitz have discovered that the TNFa ARE increases
translation of the TNFa mRNA when cell growth is arrested during inflammation, angiogenesis,
and monocyte differentiation. Surprisingly, the factors FXR1 and AGO2, normally microRNP-
associated and considered negative regulators of translation, are transformed by growth arrest
into translational activators that bind the ARE. The results suggest that the proteins involved in
the microRNP pathway are a more versatile regulatory system than previously thought.
ERK-MAPK Jumpstarts Mitosis
PAGE 1119
The protein phosphatase Cdc25C is the activator of Cdc2/cyclin B, the mitosis-inducing Cdk complex. The mechanism by which Cdc25C
becomes activated at mitosis is an unanswered question in the eukaryotic cell-cycle control. Wang et al. now report that Erk-MAP kinases
interact with the Cdc25C in interphase and phosphorylate and activate Cdc25C during induction of mitosis. The authors suggest that the
Erk-MAP kinase signaling pathway is connected to mitosis by initiating the first step for Cdc2/cyclin B activation.
Competition Flips the Switch in Mitosis
PAGE 1133
During the cell cycle, the transition from interphase to mitosis is abrupt and irreversible. The Cdk1 andWee1 proteins make this possible by
forming a double-negative feedback loop that functions as a bistable toggle switch. For such a toggle to function properly at least one of the
proteins must regulate the other in a switch-like, ultrasensitive fashion. Here Kim and Ferrell show that the inhibition of Wee1 by Cdk1 is
highly sensitive, and that the sensitivity arises from two competition mechanisms: competition between two sets of phosphorylation sites
in Wee1 and between Wee1 and other substrates for access to Cdk1. The results thus suggest that competition provides a simple
alternative to cooperativity for generating switch-like responses.Cell 128, March 23, 2007 ª2007 Elsevier Inc. 1015
Pinning the Tail into the Membrane
PAGE 1147
Insertion ofmembrane proteins into lipid bilayers is a fundamental process essential to all cells. One
large class of membrane proteins are referred to as ‘‘tail-anchored’’ as they contain a single trans-
membrane domain close to their C terminus. While these tail-anchored proteins play critical roles in
many cellular processes, the mechanisms or factors involved in their membrane insertion have re-
mained unknown. Now Stefanovic and Hegde find that the cytosolic ATPase TRC40/Asna-1 inter-
acts with the transmembrane domains of tail-anchored proteins andmediates their targeting to the
ER for insertion. TRC40/Asna-1 thus represents a conserved and integral component of a post-
translational pathway of membrane protein insertion.
‘‘This Platelet will Self-Destruct in 10 Days!’’
PAGE 1173
Platelets are anuclear cytoplasmic fragments derived from megakaryocytes and are essential
for blood clotting and wound healing. Barring their consumption in these processes, circulating
platelets exhibit a finite life span of about 10 days. Here Mason et al. show that an intrinsic
cell-death program dictates platelet life span. A Bcl-2 family protein, Bcl-xL, maintains circulating platelet survival by constraining the
proapoptotic action of Bak, but as Bcl-xL degrades, aged platelets are primed for Bak-mediated apoptotic cell death. This mechanism
thus represents the ‘‘molecular clock’’ that determines platelet life span and has implications for the diagnosis and treatment of disorders
that affect platelet number and function.
How the Nose Knows: Telling Fruit from Pheromone
PAGE 1187 and PAGE 1205
Olfactory systems from insects to mammals form a spatial map at the first brain relay. Sensory neurons expressing the same receptor
converge at a common location or glomerulus. How this glomerular map is represented in higher centers is unclear. Two papers now report
how sensory coding is represented to higher brain centers. Jefferis et al. provide a quantitative description of fly higher olfactory centers for
the majority of input channels. Their findings suggest that the lateral horn is organized according to biological values of olfactory input—for
instance fruit and pheromone representations are spatially segregated. Lin et al. report stereotyped neuronal connections between the
second-order and the third-order olfactory centers in Drosophila. Their findings suggest that olfactory coding at antennal lobes is further
represented and decoded in the mushroom bodies, a neural center with a demonstrated role in olfactory-associated learning and memory,
and then transferred via distinct pathways to separate higher brain centers. Together the results demonstrate an anatomical connectivity
between second- and third-order olfactory neurons.
Vik1 Drives the Kar3 without ATP
PAGE 1161
Kinesin and myosin motors normally transport cargo along a microtubule or actin filament via
cooperative action of the two head domains combined with ATP hydrolysis. Here Allingham
et al. describe the structural and functional characterization of Vik1, part of the heterodimericmotor
complex Kar3/Vik1. Interestingly, the authors find that Vik1 exhibits the same fold as a myosin
catalytic core and a kinesin motor domain yet has no nucleotide-binding site. Furthermore, Vik1
can bind tightly to microtubules independently of Kar3 but still permits movement of Kar3 along
microtubules. These results suggest a new mode of processive motion and redefine the manner
in which molecular motors are viewed.
Restoring Memory’s SCOPe
PAGE 1219
Since activation of Erk1/2 MAP kinase (MAPK) is critical for memory, it is important to elucidate mechanisms for activation of MAPK during
memory formation. Here, Shimizu et al. report that activation of MAPK in hippocampal neurons is inhibited by SCOP (SCN Circadian
Oscillatory Protein) and that SCOP is proteolyzed by calpain when neurons are stimulated by glutamate or depolarization. The authors
show that activation of MAPK in hippocampal neurons depends on calpain activity and that training for hippocampus-dependent memory
decreases SCOP and overexpression of SCOP blocks memory for novel objects. The authors conclude that degradation of SCOP by
calpain contributes to activation of MAPK during memory formation.
Putting Insulators on the Map
PAGE 1231
Insulator elements affect gene expression by preventing the spread of heterochromatin and restricting transcriptional enhancers from
activation of unrelated promoters. In vertebrates, insulator’s function requires association with the CCCTC-binding factor (CTCF). Kim
et al. now provide the first genome-wide map of CTCF-binding sites in the human genome. This map reveals widespread localization
of CTCF along each chromosome, identifies a highly conserved consensus DNA-binding sequence for CTCF, and offers a resource for
investigating insulator function in vertebrate cells.Cell 128, March 23, 2007 ª2007 Elsevier Inc. 1017
